Screening for Antioxidant Fungi from Marine and the Preliminary Study on Three Fungi by 阎雪芬
学校编码：10384                              分类号       密级        











  Screening for Antioxidant Fungi from Marine and the 
Preliminary Study on Three Fungi  
 
阎雪芬   
   
指导教师姓名：张 连 茹 副教授 
专 业 名 称 ：微 生 物 学 
论文提交日期：2007 年 6 月 8 日 
论文答辩时间：2007 年 7 月 10 日 
学位授予日期：2007 年  月  日 
答辩委员会主席：郑 忠 辉 教 授 
评    阅    人：         





































声明人（签名）：              











































作者签名：  日期：  年  月  日 


















- V - 




  1 抗氧化剂的研究概述··························································································1 
  2 海洋真菌代谢产物的研究概况··········································································24 









2 海洋细菌 1202 菌株代谢活性成分的初步研究················································48 
2.1 海洋土壤杆菌 1202 菌株聚糖的分离提取··················································48 
2.2 两种发酵培养基对海洋土壤杆菌 1202 聚糖产量的影响··························48 
2.3 两种发酵培养基对海洋土壤杆菌 1202 抗氧化活性的影响······················48 
2.4 小结··············································································································· 51 
3 两株海洋真菌及一株喜树内生真菌次级代谢产物的研究······························52 
3.1 菌株 114、115 及 SXZ-02 的鉴定············································52 
3.2 海洋真菌 114 菌株的次级代谢产物分离·······································57 
3.3 海洋真菌 115 菌株的次级代谢产物分离···········································61 
3.4 喜树内生真菌 SXZ-2 菌株的次级代谢产物分离······································61 
3.5 化合物的结构解析·····················································································  63 














- VI - 
讨论与结论 
1 不同来源真菌抗氧化活性的差异··································································78 
2.海洋细菌 1202 的抗氧化活性研究·······························································78 
3.两株海洋真菌及一株喜树内生真菌代谢产物的研究····································78 
3.1 114 菌株次生代谢产物······································································79 
3.2 115 菌株次生代谢产物···········································································80 























1 Review on Antioxidant Activity···································································  1 
2 Study on metabolites from Marine-Derived Fungi ··································24 
3 Purpose, Contents and Significance of this Thesis····································26 
Materials and Methods 
1 Materials·················································································································27 
2 Methods·················································································································31 
Results and Analysis 
1 Antioxidant activities of marine sediment fungi and the preliminary 
study on three marine fungi 
1.1 Antioxidant activities of marine-derived and mangrove debris 
fungi·······················································································································44 
1.2 The preliminary study on three marine fungi········································45 
1.3 Summary············································································································47 
2  The primary study on metabolites from bacterium 1202·······················48 
2.1 Isolation of the polysaccharides from bacterium1202 ··························48 
2.2 Efect of two different mediums on production of polysaccharides·····48  
















3 Study on metabolites from two marine-derived fungi and one 
Endophytic fungi from Pharmaceutical Plant 
3.1 Identification of the strain 114、115 and SXZ-02 ···············52 
3.2 Study on metabolites from strain 114··············································57 
3.3 Study on metabolites from strain 115··················································61 
3.4 Study on metabolites from strain SXZ-02·················································61 
3.5 Chemical elucidation of metabolites···························································63 
3.6 Bioactivities of metabolites···········································································75 
Discussion and Conclusions 
1 Effects of different fungi on antioxidant activity·······································78 
2 Study on marine bacterium1202······································································78 
3 Study on metabolites from 3 fungi··································································78 
3.1 Compounds from 114···········································································79 
3.2 Compounds from 115···············································································80 
































生真菌,活性菌株占供测菌株的 4.60%。在 7 株深海真菌中有 3 株对 OH·和 H2O2
均表现出了较强的抑制作用。进一步采用化学发光法和 DPPH 法追踪上述 3 株深
海真菌 ZhengRr-1（114#）、WP-D-1（115#）和 DY-P-3(134#)发酵产物的水溶性
聚糖和有机相中的抗氧化活性物质，发现有机相表现出较好的抗氧化活性，3株
菌的 IC50分别是：1.92 µg/mL、55.55 µg/mL 和 11.23 µg/mL(OH·)；1.45 µg/mL、
13.79 µg/mL 和  72.29 µg/mL（H2O2）；112.45 µg/mL、58.87 µg/mL 和 169.39 
µg/mL(DPPH)；而水溶性聚糖也具有不同程度的抗氧化活性。 
此外，采用化学发光法和 DPPH 法在对海洋细菌 1202 的次级代谢产物的抗氧
化活性的研究表明，海洋细菌 1202 的三种聚糖 PI、PII、PIII 及石油醚相、正
丁醇相和甲醇相均具有一定的抗氧化活性,其中乙酸乙酯相的抗氧化活性 强,
其对 DPPH、过氧化氢和羟基自由基的 IC50分别为 35.17 µg /m L、0.05 µg /mL 和
1.13 µg /mL。 
ITS 分析结合形态观察鉴定了菌株 114、115 和 SXZ-02，分别为 Penicillium 


















－二烯-1-酮。 从 115 菌株分离到 5-羟基-2-（羟甲基）-4H-吡喃-4－酮，并首
次获得了其晶体结构数据。而从 SXZ-02 菌株中分离得到 1 个大环内酯类化合物, 
命名为 8-O-acetyl multipolide A。 
活性测定表明化合物 8-O-acetyl multipolide A 具有较强的乙酰胆碱酯酶
抑制活性(IC50 为 0.61g/mL)，同时还表现出对结核杆菌的抑制活性(MIC 为
25µg/ml)。化合物（2E,4E）-1-(2,6-二羟基-3，5-二苯甲基)-己-2，4－二烯




















The antioxidant activity of one hundred and seventy-four strains of marine fungi 
that were isolated from deep-sea sediment and mangrove debris was determined by 
chemical luminometry in this study. Eight compounds were isolated from the 
fermentation broth, three of which are novel compounds.     
The results showed that seven of the strains isolated from deep-sea sediment and 
one strain that was isolated from mangrove debris had the ability of scavenging H2O2, 
accounting for 4.60% of the strains tested. Among the seven strains, three had the 
ability of scavenging H2O2 and OH·. The antioxidant activity of #114， #115 and 
#134 were further determined by chemical luminometry and DPPH free radical assay. 
The results suggested that the EAF of the three fungi with the IC50 of 1.92 µg/mL、
55.55 µg/mL and 11.23 µg/mL（OH· system）；1.45 µg/mL、13.79 µg/mL and 72.29 
µg/mL（H2O2 system）；and 112.45 µg/mL、58.87µg/mL and 169.39 µg/mL（DPPH 
system），respectively, along with the glycans of the three strains, had antioxidant 
activities.  
The antioxidant activity of marine bacterium 1202 was also investigated using 
the 1, 1-Diphenyl-2-picryl-hydrazyl (DPPH) free radical-scavenging assay, the 
hydrogen peroxide-induced luminol chemiluminescence (CL) assay and hydroxyl free 
radical- -initiated chemiluminescence (CL) assay. The three water-solvent 
polysaccharides PI, PII and PIII and the ethyl acetate extraction (EAE)  and its five 
fractions of water (WaF), methanol (MeF), butanol BuF）, ethyl acetate (EAF) and 
(PeF) were prepared and then subjected to antioxidant activity evaluation. All the 
fractions exerted significant inhibitory effects on hydrogen peroxide and hydroxyl 
free radical, and with the exception of PI, PII and PIII, all other fractions possessed 
the DPPH scavenging activities. The EAF showed the highest effects on the DPPH 
scavenging and the inhibition of hydrogen peroxide-induced CL and hydroxyl free 
radical- -initiated CL with the IC50 of 35.17 µg /m L, 0.05 µg /ml and 1.13 µg /ml, 
















Secondary metabolites from two marine fungi strains and one endophytic fungus 
from a pharmaceutical plant were observed in this study. The entire region 
ITS1-5.8s-ITS2 of #114, #115 and SXZ-02 were amplified by PCR. Associated with 
morphological character, #114, #115 and SXZ-02 were identified as Penicillium SP, 
Aspergillus oryzae and Phomopsis sp., respectively. Employing different isolation and 
purification methods, eight compounds were isolated from 114: six of them are 
6,9,10-trihydroxy-5,6,9-trimethyl-octahydrobenzo[8]annulene-1,7,8(9H)-trione, 
4-methoxybenzoic acid, 2-(4-hydroxyphenyl)acetic acid, methyl 4-hydroxybenzoate, 
(Z)-1-(2,4-dihydroxy-3,5-dimethylphenyl)hex-4-en-1-one and (2E,4E)-1-(2,6- 
dihydroxy- 3,5-dimethylphenyl)hexa-2,4-dien-1-one. Compound 115-3 isolated from 
WP-D-1 is identified as 5-hydroxy-2-(hydroxymethyl)-4H-pyran-4-one. Five 
compounds were isolated from the fermentation broth of SXZ-02; one of these is 
identified as 8-O-acetyl multipolide A. 
Further more, these compounds were tested for their antimicrobial, antitumor, 
AchE inhibitory, TYR inhibitory and antioxidant activities. The result showed that 
AF-1 exhibited inhibitory activity against AChE with the IC50 value at 0.61μg/ml, but 
it exhibited no evident antifungal activities against Mycobecterium Tuberculosis at 
25μg/ml, compared with the positive control galanthamine. And compound of 114-25 
showed anti-tumor activity against Hela cell line with IC50 value at 2.64μg/ml.  






































































表 I 体内自由基和活性氧产生 
Tab.I The Free Radical and Reactive Oxygen Species in vivo 
所产生种类 产生原因 产生场所 
内因性    O2
-
· 呼吸系统中电子泄漏 线粒体 
（细胞性） O2
-
· NADPH-Cu + P-450 还原酶 中心体 
          O2
-
· P-450 还原酶 细胞核 
H2O2 乙二醇氧化酶，尿酸氧化酶 过氧化物酶体 
NO NOS 细胞质 
内因性    NO·、O2
-





、H2O2 活性化（免疫反应） 嗜中性白细胞 
外释放）  NO·、O2
-
·、H2O2 活性化（免疫反应） 血管内皮细胞 
NO 信息传递（形成记忆等） 中枢神经细胞 
外因性    自由基 药物（代谢） 体细胞中心体 
自由基 食物、酒精（代谢） 肝脏、消化道 
OH·、LO·、LOO·、HOO· 金属（过氧化物分解） 全身性 
OH·、HOO· 光、紫外线 皮肤、眼 
OH· 放射线 非特定部位 
O2
-
·、NO· 热（炎症、免疫反应） 全身性 
OH· 超音波 全身性 
NO·、NO2·、自由基 烟草 肺泡、食道、口
腔 
NOx 大气污染物质 肺泡 
NOx 氧、臭气 眼、肺 
NO·、O2
-
































































RO·+ AH→ ROH + A· 
ROO· + AH→ROOH + A· 
AH: 抗氧化剂 
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